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(57) Abstract 

PROBLEM TO BE SOLVED: To nnake the fuel efficiency 
and exhaust gas performance better by keeping the 
output of an engine in a epecified condition, or making 
it possible to change the output slowly along the best 
fuel efficiency curve. 

SOLUTION: The output shaft 2a of an engine is united to 
the ring gear R of a planetary gear 8, and a motor 
genersftor 5 is united to a sun gear S. And a carrier CR 
to t)e an output member is united to the input shaft 7a 
of a non-stage transnntseion 7. Reqinred car output is 
met by controtHng the number of rotations of the motor 
generator 5 (in the directions of charge and discharge) 
keeping the engine 2 in a specified outputting 
condition, and controlling Ihe torque ratio of the 
non-stage transmission 7. 
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!($5g¥9 - 3 7 4 1 1 



[if *ii 1 3 mmx > ->* > <t , 

^tcjssb, 'tvxfH3<D\B\m.Mm^mimmk^mm<D 
xti^^izmmLxrii>. 

[m^m2: miBmj^>i^>(Diiitj^pm^mizi^ 

^^ift^ d t J; 0 *^©S*m;b ^r^fcf .k o \z. 
^IS:^> mrf2M^x>v'>(DfcU:bttt HtltSIB 1 cdIhISS 

im^ms: m^mmj^yi^xDiati^m'&^mizu 

^ift^::t\z^r,^m<Dm^iiiti^mtz-r^^\z. M 
fBMjix>>'><DtB;'3irSPATXttMi;THfJfE^-iS' • 

mm<D^mRxsmmmm\zi5\,^x. striE^^^ia^MfB 



^mmLxu^. 

jtLfctt^T, HtfiE^ 3 (D^^^m^^^mmx' v-jvi; & 

ieJ^«x>v>CDai:^;lcJn;^TX{4Mi;TStftE^-^7 • 

^mm<Dm^mm'&]^^mzti.:b^ o \zm%'d.m^^m 

^^(O^msctJ-^'m.^mzi&x.^x. flfrfB^^^iS:<£, mi 
t^zr^y^^ ^)^\(DW, 1 ®lE]eS^<!:miE«S«lx>v> 
03 tB :ti $ft <h CD 3S A« «J L 75^ -3 ^ «?S«S X > > ® ffl (tt 

\z. mm/^yuAy\'{':foy bmm'm^m:iz^iomie.m 
mm^mrnvxtji^, 

&mm&mzm-:>x^ifr^^z)iz. mfimm^mwt^ 
zj^m^'E-^ • 'yx.:^u-^^m'mi.xrj:^. 

A.. 

mmmmmk\t.. m^m.m^^mz^'on^ntzw-i^^ti 

\ZfA^i^o \zmmm^:L>'J > Sr ©JP LT/j: S , 
li*]R2, 5, 6Xti7tEttW*^ffllB»)Se. 
[i§*319] tfItEA-<y7^«J(^^#a?£:^ffi-r-5Si¥S 

fE^.^x>v'>aj:^At*ffim:^.t»3/h$t/^«^. 

tiii^^^^ti^Y):k^\'^^'^. m^mmti\zx^m.-t^ 

HfItS^^x>>'>(DtB:^;?r*iJ«LT/j:^, 
if 5 X\t 6 tE©®*$iffligKi^S. 

tulEA-<j/7=-U®«#fi^^ttl-r^J^# 
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i3Ep#ia«, fiuse^r— ^ • v'x^^~^'*^^J^^^^:t^:^-r 
3<DI5lK|gig*s^n^*nisieb#aJ;e>IC$iWLT, *5 

m3©[5i^gmiA^Mi^-rsj;e'ic©jpuT, HufB^.«i 

W5K« 3 fB«0*ilffliBI<i^S. 

mzimm^m^mi!)^ e, © m tcs-:^ # « mib a- -y 

5^>J<D?i#«»::jS;i;TflUtB51J^^St-J:S^^:- K«S 

si*3S 1 1 mmnmrnmrnm^m. 

feS5S^&^±t-^ i:*tC*fltB^-&^a(- J; 0 miSS^j^x 
>v?><J5tB:t)ttiHlltB^ 1 CD [Elegit ©ass ^^SrL 

m-^^ 3 fB«6co*$BffllEI!)Se. 

• vx:M^-5'A^*tS<73«t4x:^i;i'^<&«»X:^;V=^^ 
Ifst^^l, 2, 4> 5Xl46fB«®**fiffl|gij!jgS. 

[iijjj^ 1 6 ] MSBa6S^3i««. h p y)v^mm 



liss^ 1 j^ci^b 1 7 «i.i-rnA'>fBffio*isfflgEi)js^^, 
[ii*^2 0] fiSfBr^^^u^i'tt, 5':/;nfx;d- 

>y^^-^"J^-VTfc-3T, ttlBUl roIBIteg^*«=^■\• 
1 nci^b 1 7 ©u-rn5i^tB^®j*«sfflKffi)^e, 

IBB 3 ©iHl^gi^d^ U >^=¥=-VT*-5. 

ig3j<^ 1 ;iti»b 1 7 <D\^^'mii^mWi<Dmmmmm&So 

[0 0 0 1] 

x>>'>^<Dt?SKx>>'>i, Ayy^^J l::±«.m^x^ 

[0 0 0 2] 

[0 0 0 3] ±IBh5>7.5>y->a><i:L.T'<;UhSX 
IS h D-f ^;U^©ill5^ii^ (JEtTCVTtVO) 

#tC(g;ft?^^^tC*ViTX>i?>S:«ii^,Sffl«i(' h W 

*''bS!li]f)P#©*tii§«ttx:^i;u^*lHiJRT#t'fj;ii^ 
[0 0 0 4] Sfe, /N-<:riJ<y h*$SCOiaiLT. e«J 

7-12185 n'AmRzf^mm^m s . 7 

3 2. 7 5 m'jkmz^.-tJ:iolZ, X^-v^i. t-^' 
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S:T->7, h b, ^7t*$fift?^IC*tLTX>->*>l±i:^7!)i^ 
T«t6LT, X>v'>Os^Pjai;'3^«^X:^;U:¥tLT 

[0 0 0 5] ^^jlBtia. :/^^^U=^=-V$::n- 

TStUT. X>i^>iEl)!it»c^CD^^T©«JS*^e.<D^ 
jl*i"5JtgT$.D, Sfcaib-MM^. ^-^^Iel^:/U 
-+iLT, *$StH4x:^i;L':¥^£m^x:^;m^iL.Tat 

[0 0 0 6] 

[^B^*^AfSttL<i;-5 t-rs^I@] t^n^T. ifB/^-?- 

[0 0 0 7] cico/ti*, x>v?>?&sa*?sstt^»c«-D 

tLTt), «sj;^{iATlc:J;D;^^-i'ye*)IC^jiT-5<i:, 
JWi^^KlSr^i;. X>v>|±3:^»$^^t«iffiJC-eS-tXtS^ 

[0 0 0 8] CCDfcJ6> ^jiKJ®UP3SS.y^MjI^. AT 

^o^i:'^3S2rf7f)^»c> .m^7t£x>-:^>©ai:f3^i!j& 

[0 0 0 9] -e-r-r. *%B^(i, h5>X5 >;/->3 ><i: 
[0 0 10] 

mm:c>-:^> (2) /N'-vT^U (3) A^^.oDma 

(5) iJ^i^R< tfeSfflCDlHlGM 
lg^*TS^7^^U^i' (6) <»:, ^ffi;iT^t^*ffi 

mmmmm. (d Jcist^r. A:'3gB*j (7 a) «[ei«e<& 

SE,aPg»c^3iUT|g»^$itcai;'3-r^#Sg:^5S« (7) 

^IIA. milZf^^i^U=>r^ (6) (i. ^(D^l 

cDiHies* (R) ^mim^:r.y-:^y(Dtiitim (2 a) 
(pm&mm (s) tritiet-^' • e^x^u-^ (5) ic 

ilJSt. ^LT^SroiHlGS* (CR) ^mlfea«|S:^5g 



ti©A:'3m^ (7a) icaJSLT^cS. 
[0 0 11] !f*lI2lC^^*:M^»S, MfBi«*^X>->- 

> (2) ©Hl;^^RfT^«^,l::-»^Ufctt^T, .HtftE^S 
rome^S? (CR) 7!)i^h;Ui7TlH]3SSc<&^{tT-g)C<*: 

> (2) ©ai;^<ctPA.T:5itiji!SDTWK^-iJ' • S^jl^ 
I'— 5' (5) ©ili;'3^$iJ1Si-r-&<t*{c, SStB^soiHie 

(CR) <D[piS^*«*$B<D®*|5ig^=&^fc-rJ;^ 

{rfliitB^g:^5i« (7) <Dhj\^i7it^mm-r^/'^'y-7. 

■:fUyh=t-\'mUm^^t:mA.XU^ (01 9# 

Bg) . 

[0 0 12] it5l?li3JC«^2ts:^B^«, :*jl&^m-r-5 

(6) ©mi. m2S:C/m3©lEl^li^CD]giiS • @^ 
&l^^^jE-r-5#.^¥© (C i ) (Cd) (Cb) <t, 

[0 0 13] m:s^m4iz^^:$immit. saia^r-^' • i> 

jL^l^—^ (5) ^$iJiaEp-r-5^:-^'*-Kffl»W#g;* 
ffiA (B118#sa) , :*31A<i£<*^-D;7.n-/ 
/h^ViJl-a-. m'd.^'t^Wi. (C i) (Cd) Sr. ^IH^ 
mx.>z^>a:)liitim (2 a) iSlilE^ 1 coisl^^ig 
(R) i:©^^*«^a»f^fn75^-Pt1ilHy^^^"J^-V' 

^"t-\'mmm^mizji^)mti'e-^ • i^x^^u— 

(5) SfflWLTfj:-£). 

[0 0 14] m^m5\zm^:$immit. mm^mx.>i^ 

> (2) ©aj;^;i&filTStttg(ciSJ$Ufct>cS8T, ttlH^S 
CDIeie^^ (CR) *i^31SThJUi7?£:^<b-rs;i<i:(C 

(2) ©ai:^(CjPATX(aMi;TfiiIga^:— ^ • S^x^^U 
(5) © h;i';?S:$!lp-r static, MtfiHScDlHlfe 
(CR) <DIsIKm*^Hlf^lElSISIc;i?)J:-5tMfBM 
IS:^3S^ (7) K)lH]etk&$!lia)-r-5/'?^u;UA'f:/'j 
hffl©JtP¥^a^{i;^ (S2 0~E2 2#fiS) . m^<D'P 

mRzf^mmmzid\,^x. mz^-^^^ (cd) ^snia 

I', tfllB/t^ Wl/yV'f hfflSiJ1SIl^SlCJ:0fl5fBgS 
Mx>v> (2) . Wte^— 3^ • i?x^U-^ (5) 2Sfc 
U:fll}fB^©S!5S^ (7) $:^J^LT^t^. 
[0 0 15] iS*«6lC^-&*5^^tS. WIE^.i^X>i? 

> (2) ©|l};^^RJr^t«cSg{i«j$bfctt^T, mtB^3 
(omt^mm (cr) d^^3*STh;ui'$r^<t-r s:i<i:ir 

(5) ohji.i?^$ijffli-r^t^tz. mEm3(Dmusm 

( C R ) « iHlte^i^f^'fif SlHlteSfcJC tS: J: p »c mrfBSllS:^ 

mm (7) (Dmmt^?smt^n^i')v.j\'iy^}v hm 



(5) 
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le^-^^K (C i) (Cb) m%^Zfy^-^U^^<D 

HKDiHigg^ (CR) tmtzmm:L>v>(D\htsm 
i)mt^m,3<omw^^ (s) \zm^r^^o\zwmt^ 

m^mk^mm (?) i&OTLT^^c-s. 
[0 0 16] ini^mi \z%^ifmm\t. mrfeA^-pi^y 

jS5i^x>-:^> (2) «tti;^*5^^j^»ffl?«tc«^oT^<b 

x:?.^— ^' (5) ^UnX^Xfi.^. 

to 0 1 7] mims\z^^z^^m\t. ^moiw-i^mti 

^mMt^m^^Wc is 1. SI 5. S3 0. S3 7) 

^\i^ti\zts.^^o\zm'&m^x.>'jy (2) ^umi^x 

[0 0 18] mim^\zm:b^^m^. m^^-^v^-^XD 
imm. (soc) ^i^\h-t^jmm^i^mk^mpL. m. 

^mti'S:m^^'^\z^ij\y. *fcwte^i^x>v>tii:^ 

[0 0 19] ifsR^ll 0\Z^gh^:^%m\t. mrfHyN'-y^'J 
[0 0 2 0] IS*:S1 1 IC«^*^Hj}i, MtBA<;/x'J 

ffi^®d^ i(D}iitsm^\z^'^^. mw^v^') w^mt^ 

*tliB^.«6X>>'>®Hi:^$:$iJPLTfj:-5) (Ei2 2# 

[0 0 2 1] 1 2 l'«-5*^Hg{J, WK^^^g 

^l:tfrfEJ^*^6X>i;>©ai:^W (2 a) t glJIB^ 1 ©El^ 
(R) i:©a«g*«^tKtCf •5t*tcfltHBy5^^"J 

=if\tii-wm^r^^o\zmm\^x. mm=t—$' • v'x 

?©^HlIfBy^:^^'J=^^^©mi, ^2RZ>'^3 0IeIi|£ 

g^d^-en-^^niEigLtfs J; \zum lt, HfrtB*?s«Ex 
>->•> (2) sr/Hata^-^' • >'x^u-^' (5) tcT 

l5S:fifltBX>i;>®t±i::^;W (2 a) mS-W. 3 (DM^Mm 
(CR) di-#:tC[Eie-r^J:-5lc$iWLT, SttBi^iSx 



>v^>Rc>'HiriB^-^' • 'j:L^i^—-^\zxmn^mm-t 

y^*:S"j^-^'©mi ©iHiesi^ (s) i^awieieg 
(CR) ti)^m$r^^o\zumLx. m%'imM:xi> 

[0 0 2 2] i§jt?« 1 3 \zm^i$-ftm\-i.. nv 7- u (om 

#©75^e>®t±5:;b«^tcao'^, Bi}fBA-y7^iJ«Jl#filr 
T;^j:2> (014-^11 7#fi?J . 

[0 02 3] m-^m. 1 4 \z%^^%m\t.. mmmmi^^ 
mz^K)un-^n^mMm%^^^ (Br) 

m^-^^mz^ K) WtE^^^^rS' U ^-^(DW. 1 ©leie^^ 
(R) ^^^ihf -5)<»:*trmfB^-&^|6: (C i ) JCJ^OM 
fB^>^x>i;>©|±l:^«S (2 a) <hflJfBlll WlEie^ig 

(R) h<r>m^^mm\^x. strtB^-^ • v^x^^^u--^' 

(5) ICJ;S||2(^[HIG®?^ (S) ©[5ie<£tiJfES3© 

mteM^ (CR) trja6iHie<i:LTtti;^j-r.s>mjifflWffli# 

(01 3#fi8) , ^ffi;^T7k-5. 

[0 0 2 4] mimi 5 tc^.S)*^Bjtt, *$s<DMjS*ic 
tl^<b<D^t^m^\zm•^'^. wtB^r-^' • >^x:^^u-5' 

(5) *^*$PlK)«ttx:?^;U=¥:$1|»x:^;l/it:(CS^UT 

MfB-'N'«;/-7"u (3) \z^^i>^o\zmm-t^M±yu— 

(S62. S64. S65) ?&eAT;^C 
(01 4#,^J . 
[0 0 2 5] iistcJS 1 6 \Z%^^^mX\t., HtJIE«ag5 

(7) \-u^ if)v^mM^mmx$>^ (01, 

04#Hg) . 

[0 0 2 6] m-^m 1 7 ic^-s^i^g^-efi. BtfBMS^ 
mm. {7) '<;uhic;MKSj^^Tfes (0 5# 

88) . 

[0 0 2 7] ii*«i 8 {i«5*%HjTi4, Wfa:/^^ 

^"J=^^-\' (6) ->>7')l'y^:?^^"J^-\'TS&-DT. 
HljfB^l©[HieM^*«U>i/=^=-\' (R) MIBm 

2©iH]eg^*i-y->4:i' (s) Tso, fiuiBmsoiHie 

^*d^^-^'J-1r (CR) T$>-5 (01, 02, 04, m 
5. 0 6#M) . 

[0 0 2 8] i»*3Bi 9 (r^^*%gg-t?«, mtiy^^- 
^')^\ (6) tt, -»y;uy7^5"j=^^-\'T'fe^T. 
m^s,w,i<DmmwMti^^>^^ (s) T$)t), miBm2 
©iE]ek**i«j>i7*=*=-^' (R) X'$,K>. mt^^3(Dm^ 

S^d^^-V'Jir (CR) X$>^ (09, 01O#HSJ . 

[0 0 2 9] iS*]R2 0 lr^S*:^B^-C«, flJfB:^^^ 
^"J^-V (6) :/;:/;HfX:t>7'7^^"J^-VT'* 
oT, t5fBmi©lH]e^S:^t4^-\''J-V (CR) T-feO, 
mFlBm2©lHieM^76^-y->^-\' (S) "P^O, SilfEms 
©iHieSlil^^'J >i^^-^ (R) (01 l#Ba) . 

[0 0 3 0] i»*ii2 1 ir^^*%Hj-r«, fltfiB^^^^ 




^^)^^ (6) (i, ^•:f)V\f.-^y:r'y^-~^yi^^-r^-^ 

oT, mllEmi CD[Hlf£S*7&s-y->=^^-1r (S) TfeO. S3 
feB2CDlEieS^*«4^-V.'J-\' (CR) T-SO, WIEms 
®!hI^M^*^U >i^^-\'" (R) T^^ m\2mw) o 
[0 0 3 1 ] tj.ii. ±fE*>;/ai*3®^^ti. HMt^^fig 

[0 0 3 2] 

[0 0 3 3) Hi5tt^2 fc^s*feB^f-j:^i. t^iz^m 

^ T'lH]^^<£^{l:f ^ c 1 1' J: D ■^otiS;^; i&$iOT-r •5 1 

*ic, m^k^mm<Dh)\^i7Si.^mm-r^:itiz^r,, m 
mm^tiiti^mf^t hju^Rum'^^^m^r^ z. 
-c^^. citiicj:o. ^mm^f&'p^mmnf^oiij^oiz 

[0 0 3 4] BfJi^]R31r^^:*:%|giCj;^t, 

[0 0 3 5] ii*]S4 1C'^-5*^B^(Cj;^i:, ^-^ ■ 

[0 0 3 6] i^*JS5(-^-g>*^BJ(-j;^i:> i^.«fX> 

hjii^^mm-r^t^iz. mm^mmt:^m^:s!^mmm. 
izu^^^izmmi^x. M«ix>v>i&0f^tt^(c-(sit 

^miz^mi^-t^^t^^x^^ mMRum:»7.i±m'^\^± 
[0 0 3 7] nM^m6\zm^^mM\z^^t, ±feA^ 




(6) it$P»g¥9 - 3 7 4 1 1 



tm3W|5]teSi^t$iS^r-&ClitCJ;0« ^r-^' • v' 

[0 0 3 8] m^m? \z^^:$i^mizj^^ ii. ^j^x> 

[0 0 3 9] li*3S8(C^^*^?gtcJ;.5<!i. 

m\hti^hv—7~.-t^^'^\zmms.>v>^um't^<D 
X. mmx.>i^>^i^-D< 0 tm <ii)-^izmmxm ^^(D 

x$>K)ts.iA<b. j^.^x>i?>©tb;^fi*^*$S©S*ai:t; 

^mitsikmmtwt^it-^nx. /-^y^^j ^mmtjiifEn 
mp&iz^-D:LfA^x^^. 

10 0 4 0] tmm9izm^^^m\z^^ii. ^-^ • 
v'i^f^U'— 1?^. ^m:^fiiRzj^Winyj\^com:^izxm^^ 

oT> mm^f^±-r^z.iif}ix^^o 

[0 0 4 1] ii^Jgl OlZ^2)*^BJlcJ;St, A*-v5^ 

m > j'^yv'v <D^m^&iz^^yFm-^<D^±t:m±-r 

[0 0 4 2] W^^l 1 

i:LTX>v'>fcti:^S:7->7. hf'S ipimtg-TS© 

[0 0 4 3] Wst^]«l 2JC^S*^B^|cJ;Si, 
ZJ^7.Clyh)mmz^<0^^^&t:m:M.^S}Wi^X. =E— 

>;/ h^:-FSO:x>-:^>^:— FCDS-^:— HJCjUR-r-Sd 

i/i^'T^s, citucj^o, mm<D^f7^m\zft:^cxmm 
\t. mMx.>z^>(oi'^m^mi)m^^(ox. ^-^'^i-H 
^mt^'^i&'p^mmcDmmiiitiwmznrS'V. ^r^^m 

7i;'\r.)immzX^1mm^^=E-iS' - v?x:^^U-:S'trT 

^^iSt^^^fi, KJ^X>v?>®fPift3a**^ii5l5(J5T% X 
>v'>^:- KibT, ^— ^' • v'x^U-^'OM-feF-JCck 
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# < i o TgS^ l^±-r -5 C <t :<)t-r'# , ^ fc:>' 5" U 5S 
[0 04 5] 4(C^.52|s:fgBJ|cJ;^i. ^itffl 

10 0 4 6] 5 {C^^*fgH^{C± ^mWi 

[0 0 4 7] 6tC'^^2|s:%HJ(Cj;-5t, J:tlSf6«J 

[0 0 4 8] iisRSl 7lC^-S)*^H^|Cj;^t, ^li^CD 

[0 0 4 9] 8IC^S*%§g(CJ:-5)t, 
mts.m.^^-m (««JA«1. 5) i:-r^Cl<h!<)5-r#. 

[0 0 5 0] mim. \ 9(w^-5*^B^tCJ:St. 71 -7- 
[0 0 5 1] %%im.2 CiScai l IC»^:^^0Jf-J:S 
[0 0 5 2] 

[0 0 5 3] s-r. m 1 {cfiioT. :^mmmmmmm.<D 
mm\z-z>\,^xsim-t^o ^mmmm^snt. mi (a) 
\zB-r^v\z. j^j^x>-:;>2 •j>x 

>>'>l|CD|^«SX>i?» t. A'>x'J 3*^^C75«^X 
^<l«x^;u:^^ (c^lfe L T tti ;t)-r ^ t * trntftx 

:^^;m^^fl^X^;U=¥lC^^LTA'->7^U 3 ICRf 
3i«7 (£ATCVT<hti-5) ^^Ix.. X>i?>2© 



-?-bTI«lS|S:^ji«|®i±S;^tt7 bd^*$i|iiai*£L 
TV^^. ttii. Hr|fBX>i7>2. ^— ^' • v^^n^b— 
5SCJ^:/^:^:$"J^-\'6lrTX:7'iJ h^jl-gfi (K^ 

[0 0 5 4] aSXT^'J h^3tSM9<D-^J$:EI2 

>if^^RtD->^^rSt<D=¥^tti (=Nr /Ns ) 
SlCtS^^nxti-g.. -?-bT, 112(b) iZ^T^ 
X>>'>m;^j$ft7 a^ilHlG^Ne (arpm) . 
h)\^^Te (a ' kg • m) ■rttJ:^LTt,i^tjS^T*:ii*^* 
^?itUTU^-2)«-& (^itilBtl^yc^) , 0 2 (c) CD31^^ 
ia(C^-rJ;5IC, X>>'>tti;'3|fiJrJl^LTV^-5'J>i^ 
4^-VRfS. A-BcgJcSi-DTa (rpm) T^O. CVT 

Atim-v^^7.y<j V v^mtimzm^L.x\<^^^'7 u 

5(::a^LTVi-5-y->^-\'Sti. -2a (rpm) ICS. 
[0 0 5 5] C<Dt»t^T?*ie,, ^' • -:?a::^U'— ^ 5 

^$yfflibTA-<;/5^u{riim-rx:^.;p^^Mi;-5t, •y-> 

'Ji'CRWlHltH^^'^-^fCiiiDU. StCiJ->^-ArS05[eIte 
^^^SrSAT, BP-^^r— :S' • v'x^ U— ^' 5 

-r-S.. /J::te, ill:^gBTa5S4^-vU't'CR©@e*t. x> 
v?>m:t;lfttc51MLTVi-5U>^^-VR<!: (IsI^ig^A 
(arpm) ) |?Ii;JC7tcS<h. E^i^^-y^'C d*i#-& 

X>v'>tiJ;>3l5lG^t— (*:lcaj;bgB$:lE]G-r5A^ 

u-;ww:/g >;/ h^r-K (^)a!) tnc?, (a-b) . 
[0 0 5 6] ^LT, ±mi.fi.^mn {ms^m^n 

S#) X>vf>U3:^lfiP*.lElS^NeSZ/h;i'^Te 
V hgeG5ti5;^g|JT*-5CVT7©A:^J$S7 a*ifft>4r{rii 

ai^tdcsnAT (iiim) xiiMUT (3tm) ai*L, cin 

ICj;0>.yU>;/ hg|5(Dai:tltt, 01(c) (C^^-Ti^lch 

i n*?^{fr^. MtC, CVT 7{i, AtK^-:? 
• -:^x:^^U'-:J'5l3J:l9F>lT^lHie^lr^S$ti;txy'J 

ii^mfB.^\zu^^o\zmmm\z^m-&n. croi^^jgit 

[0 0 5 7 ] ttfoT. 0 1 (d) tw5^-r«ke)lC, X>>'> 
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irnt^ J; -5 1' c V T 5 ^^'mm-r^t-mz. mcvr 

©^J^ffiiJf P ic fif p h- ;i/ i7 ^Ift ^ ® iR L X > > tH :'3 

(Dmmm^tiitiizi:ir^^mxitT^^mt>^oiz=f:- 

9 • ^(D^-h^mmt^. EP*.. 01 (d) 

\Z^\^X. CVT(D^)i«tJffl){l. ^^Vcm'CXZ'^^^ViV 

i^h^itt^fctb. mmE\z^-r^z>izu*). ^fc^- 

^ • yji:^U-:$'mWzJ:iDXtl$&7 a «. TK^i^GtC 

iS:^t#-5. EP-fe, x>>'>ttj;'3R0:cvTttJ:ti (hJL' 
iTeRy^lHllSISNe) ^-'^iZ^mi.tzVimX'. =E- 
^ • i^jz^U-^ 5(Diiit} ih)i^^-m StXCVT? 
(DhJUi^tt^mWt^^itiZjilO, CVT7<Diiitl^m 

[0 0 5 8] S£-3T, X>v'>ffi;^)Ai, 01 (b) {C^f 
C'Sm ([HlS^fc 1 5 0 0 r pm. h;U57 1 0 kg • m) \Z 
Sb^m-^, 7.-:f^Jyhm(Otiitl7 aii, 0 1 (c) tCS^f 
C{4S (ISkg-m) h;i^i7^Jt®-^{atc$,t), -^-L 
T^:-^ • i^x.^U-iS'RLfCVT'tmm-r^^tlZ^ 
fOCVTlhtt^^ 01 (d) ©C,^P#{t®J^Sl|£coeSc®{4 
SJclS)£L?#, |W)^Jcx>v?>ai:ti*^ lai(b) (c^-r 
D{ig (m^m. 1 0 0 0 r pm, 5kg • m) \Z$> 

^m-B. cvrmtj^s:. D.^mi^W]mm<D^M<D^mz 

^tLfcSS, m^tSHTCVTc^){±i:^ (I5Ite^RO^h;U 
i7) ^GiMizm^t^ZLLil^X'^. ' i^x.^ 

;^&«p'^<x>v'>ai;t)SrS'r^bT. :sLyi?y^ti 

EI 1(b) {r^rss^>»ft^»c?BcTme.j&^{r7!»io 
«0-3< OiSfJffli-rs Z.tAiX^^, 
[0 0 5 9] OUT, *^BJ®||;^(DJg^»C-S)UT!ttBJ 

7«cvT, 1 o«-r-<7r t'>->^;u^{i. i i li^ 
ib:*:^T*«.. -^-LT, 1 2lSx>v>D>hD-;u^ 
S. 1 Stt'f WN'-^', 1 4«->7.5^AU U-> 3tt;\* 
y^UX$>0. 1 5«CVTZi> hD— JU^g-CfeS. 
SJC, 1 6 tt*$Pi$<JW^g (ECU) TfeoT. X>i; 
>$iJWgE17. ^r-iS' • v'l^b—iS'felPeei 9. CV 
T$iJi«8P2 0, yU-+ffiafPgi5 2 1 ^WbT*3t), X> 
>'>tH;^[Hl^^ (MS) , CVTA:^jIhIIH^ (ilS) , 
CVTtt5:'3lEie©: (iiS) . ^r-^' • -:^x^^^-:$'CDD 

:J7'f -^laeia: (iiS) m*^xti^nx\,^^iimz. 



>hD-Jl.) SrgltT, (^^^fi) 

r-S). ;i£i5> CVT{il:^lHieSSC^«^til-r^-fe>.-y-2 3{J 

*ji-t>-y-*^)5£L, ^fcx>>'>$-a> sd— ;u-rs 
y 5^ u ^ma^^m-r ^-fe >-y- 2 7 y ^ u nnm^ 

[0 0 6 0] OVi-C. *SIM«JgliOTlllfi£a5^i-, BPt.::^ 
yij f> K^-f >^g|59St/CVT 7©^S5ft»COliTmBJ 

[0 0 6 1] 04lc:^-rt)tO«. CVT 7*i2<@afe?i|[C 
jli^Lfc hD-f ^;I/^CVT2 5, 2 6*vf,;jj:0 ^f- 

^)>if^^'Rt.(r>^Si\Z^-^t^X-hi?=yv^C\. "J> 

5i(yJ'J>i'^-^R<&H^U»-5UA-— x:/U-4^B r 

MtC. ;^yj>;/ hasai^Jttg aiCVTA;^/$4 

^t^nmtsK2 7ifiWL\-^<c>nx^^. Sfc2<@CDhD 
-f ^^Jl/SiC V T 2 5 , 2 6 (4, -€-n-?^nA:^lHieg6« 2 

5 a. 2 6 aAiA;t(tt7 atCH^^n, *fcaJ:tl(eI^SC 
^^2 5 b. 2 6 b*«— {*tcaiK$tlS<i:*Jw^-V^J2 9 
<£^^LT^±J;'3tt7 bJC]ligLT*5 0, *^-OR«2 5 c. 

2 6 c*t|^i;:^SICT[Hlf!)U#-5J;plCiSig$nTl.i 
•S. 

[0 0 6 2]ia5tt, CVT 7Ai'>^JH-iC:CVT*->e)/d: 

-7 u y- u 3 0 . -t* >yj y- 'J 3 1 stKw:^— u 

ijcDpJlj!i->— y 3 0 a, 3 1 &^m)3^\zmte'Tz. 

«J y- 'J 3 0 *«A:^J W 7 a f- . -fe* ^-rS^'J T'— U 3 1 *i 
ai:^$67 blciii^LTlri^, ^t*. K H^-f :/ 

[0 0 6 3] -?-LTv ±f21l4StX0 5{'^-rS^-&^ 

is:t4, 06ics^-rf^iii«<Diii3f^i!)-r-5, 

Xti^^yJ-Cxit'f^^X^X. X>>'>2or)|li;^t4, ^ 
• i^jL^U-i' 5<Da-^ 5 a\t-*)->=^-VS\zm^ 

fft7 atrtiS^jT-S. 
[0 0 6 4] mtz. A^L';UA-1'r^U h^— K«. 4" 
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[0 0 6 5] ^r-^'^-Hta, TiyiDi^mmAmKil^-:) 

y^C i :d^^!]»i$nTX>v'>iC VTA:^lltl7 a©M 

u-*f 5 a ®lHlg*mSA;'jW 7 a ^zmiltii, 
[0 0 6 6] ^tz. x>-:;>^-K«, ^MjlSSaP^lC^ 

LT, x>>'>tti:tiA^ilSCVTA:(3fft7 a{c{U;(3-r 

[0 0 6 7] [el*feyU'-=1r^— ?^3ZE-rs J:'? tc-fe 

-\^iimm\ZXtli7yy'fC i lBafm.mi7y'y^Cd^ 
S^LT> :/5^-5"J=P-Vttitiet»c^tC*i3> CVTA 
:'3lft7 atrf^ffl-r-S^IBattx:?.;!.^^:^— ^' • i/x^*^ 
U-^' 5 tr J: (3«mx:^;i/4^{C^^LT>'\*>;/7^U tcff^ 

[0 0 6 8] un— Bp-^mm^'ikm-r 

^^-^'ai;'j«, D->^-^Sib^i. f¥±^miz^^ 

'J>if^-\'RlZj^*:)^^r 'J-^CRJCaSft^iLTlJttJ^ 
CVTA;'jl*7 a!::|±i:^-rs„ Z.(D!^, X>v?>2 

tt7-f K'j >ifAkmizum^ti^. 

[0 0 6 9] Oi/^T', EI7fcmoT, -gl5^HUfc;^y 
U h H ^'T T^'SB^UJBJ-r^. K;^ T'U y h h* ^-f :/SI5 
9li, mST^f 5t®lliE«aJi[S|U; 

X>>'>ai;^$*2 a tCVTA;^«7 a tCD 
FelJcm AXA;^^7<>5^Cb^&:n-^LTti.5, 2|s:*iS 
4fiJT«, S 8 ©f^i*SIC^-r J: -5 tc#ffi^#©*«{^t!j-r 
■5, BJJ%s /t^-T-yiJ h^:- ^-^'^-K, [5] 

^fi;:^ A:^) i7 ^ 5^ C b dS^Bftt^ir o T5t®ll^^a|<t 
A'-i'>'^XA:'3i?9-y^CbSUCijA'-;^>^u-4- 

Brfj^m-^-r^. C(Dtt^T-«, X>-:/>{±itltt2 a® 
tti:^K. /\*-f>''?7.A;^^7-;/5=-CbS::n-bTiS^CVT 
Xtjmi alZ&m^n, Sf::^:— ^' • v'x^^W-5' 5© 



tH:^ V > ^-v s e i¥±^^mnz -5 u > ^^^-v r i- 

cfeDM3a$nT4^^U-\'CR<C{5^$nTA:^*lfi7 a{C 
5^ • -:/x:M^-;$'5©/h$tvhh;i'i'T (fiP*>{S;SSft 

C^yy^Ch\zJ^r)m.mXtim7 aiziiit)L. ^(D^Zf 

^'©t«tg$rf?itLtt^. i^jiJ, ;?^>;/5^Cb. Ci. C 
d^f'^TSi^UT. 5t(DlMSfiaj<!:|Wl;^lcLT=bJ;l/i. 
[0 0 7 0] oli-C. |gI9:iittiLliI 1 0 (CtB^T, MJr 

[0 0 7 1 ] 09 X>v?>|il;»3tt2 a^^y^^'S 
\zm^\^. ^-:$'D — ^' 5 a<&'J >iy^-\'R{Cig^Lfc 

t)©T$.^. M^;^0iJ-e(S, n^—7.-:f^)v\''^—Y\z 

t5liT, SJii4»cSg©^-^'i:b iF=[(l+A)/'A;A 
=+)->^^ffi|gc/U>i^^i;'®»] ^;«c#<<!:n> x> 
-:^>ai*lEie^^±#<M3^LX (*?Jl/3) CVTA 

Bliott. ±fEE19Jr*3iiT/'?'f >'"?;7.A^;i7^.y 
[0 0 7 2] 01 1 tc^rt.cci«. i5^:/;utrx:t>y^ 

^^'U^ir6^ffll,iSfc©Tab-:3T, t;-:t>Pi . P 
2 <&3t^TS=^^^'J-1rCR^x>>'>m;^)tt2 alcSiig 
L, •y->^irS$:^:— ^'P— ^'5 alcajgL. 'J>i^^ 
■^R5'CVTA:^3tt7 alCffi*S-r*o ®Sli£0iJTfi, A 

[=1/ (1-A) ] SlX'Jv'N'-X^-KW^-Vit i r 
(=1/A) Jit. flfJffi^l'JtA {.■^■>^\mWi/\)->^ 

^\mm <£o. 5i:r5<i:2 tJico. c:n«, y)v^ 
i^^-hi3'^^\^}^QYt.\zKti^ri^Tz.^. ^aiTs-y-> 

[0 0 7 3] 01 2tC5^-r*)««. l^^t-:5'>^;HfX:^ 

-\'S$rX>v?>ai:^3tft2 air. ^•\''J-VCRS-^r-;J'D 
-^'SafC, 'J >i?'=^=-\'RS;CVTA**l7 alC^n-?^ 

■7— 7.y'J V h^:- H© h;i'i7jtd«*«j2 t;iicoT HJUi? 
r]>A*-^'<07. 1 — ;i/hJl/^Jtt^>«r|wii;t;5:0. 

[0 0 7 4] /i*3. 09/d:tiL@ 1 2ir43t,iT, A:^^? 
5-;/5^Ci. M^^yy^Cd. /-i^ ^-^XXtl^ y y^ 
CbRy:'jA*-7;yW-=^^B r ttB?ra!L-fct)0)i|ff|lilc 
f'PKiL, ^Tzmi IRUmi 2©fe©fS. .«^T-^T>'N* 
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»-r^A'5U;i/A'ryj>y h^:— K (PH^r— H) 

[0 0 7 5] MIC, n^-7.-:f^}v h^r-KfS, 

•&<*: (M/'GIElj!)$)»3) . vx^M^-^tl^TW^tlfg 
■r-5S'& (M/GiEKj;^tb) 75«$>*3, ^i^^"?? UJUA-f 

[0 0 7 6] Sfc, H«, n-X h 

y u— ^ <!: T [Hi JK -r ^ X > V > 7^ - a iHl ^ :/ U- 

^*BaiHl^r^^-^(d:. iSi^i7 5->-5^CdSrOF 

[0 0 7 7] 0 1 4 ±)Z!!Ufc#^tTt- HRU^^fr 

TSO. E*, SOC (state of charg 
e) «A*«yxUc^?t«ttSISr^L, SOCl, SQC2 

C d « stfiS L ;t BSS i7 ^ 5" T a& S . 
[0 0 7 8] dClT, a:^A:5'->IS. ny7-^)%m.t^ 
iSIEttM (SOC^«B# : 6 0~8 5%) IC*^J»^T' 



MIC, igSSOC/'?^->{J, /^'«i/7"'J^fett*^5^55^■;it 
(8 5%JJA±) IC$.^«^-e$)oT, iii7ic^-r 

iLT^tgf^. J^tJj, *avs«, VS4<VS1< 
VS8, SlKVS 7<VS 2®M«f3feO. 7i7-fe;ugg 
afACC«. ACC2<ACC KACC 30P#t3$) 

A^'— >©yi7-t;i.Ba^«XDu/ h;Hr>-y- (EI3CD2 
4) tcj;*?, ^;t*)i«*a-fe>-y- (ia3«2 3) fcj; 

[0 0 7 9] laista, MJzELfc^fT^— Kic^-s^aa 

5^>S'^L., ^ — ^'^r— K, A"7 — -i/ h^r — 

h*«. 7i7±jmm (AGO (vs) 

9^ C d S?:/ U A-X y B r ® J; t) ^« $ 
n^, ^-^'^r-Htd:, A^'ji'^-^^'C i *«OFF$n 
TX>-:^>t©g|^d^®rfcn, *^Oitiigif ^-;/5"Cd*t 

(PRv) fjimm^ti. ^m^tsituz-^^-r^^'^iz 
=E-^iiit>^m&^ri^izmzcvT<D^-\' (lus) j± 

[0 0 8 0] * fc. A"?— Xyj h^:- K&tf^A^ U 

iRZfm^i^^y9-Cdf}miZONiz&^X. x> 
i'>iti:^$ft*iCVTA:t;»i6lciaiS-r^. -^-LT, ^x> 

mmj^^mti (prv) *t}sm$n, mt^5cte)icx 

n. cn{cJ;0x>i^>ro^^M^ffii^<CiU5<t^(C, 
x>>'>t±}:;^j$iWSy:c V TO^-VttWfflidifT^^c^pn 

•So 

[0 0 8 1] 01 9tt, 01 8 CD A 9 -XT' 'J h^:— 

0~6 0kni/h) l3«tgL, fl1iaiLfcJ:'5tC, A:^Ji7 
^"i-^C i d^ONf -5<t*(C, iliS^J^^yf^Cd&Z/ij 
/N'-xyi^-^B r *^OFFLT, 7-7^-^"J 6 

mti (PMv) fejumr-s^^ mAitmmom 
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m<Di^mW'i^^ t^^m^^ii. x\t^>y)imiz. m 

^i^mmiz^Dfrv. o.wT. tmm<D^^^mti (pm 
v) iz^^-r^ ^v\zji> i^>ihf3 (Pe) ^m^L 
(S2) , ^intccto. x>v>m:t/Ji, ±mwi^itiz 
mr:s<^r><o^Ltzmm\zj:r)ms.mmmmizr^-ox 

^>hm-^J^>z^>h)Ui7 (Te) SZ^X>>?>IHitegc 
(Ne) ^^^f^ (S3) o W\z. Ti'±Jim^:ScZS 

j$-m:^^^mmtiTyy\zm'Jt. m^<D^m<D^^mti 

(PRv) SO^'*tPiS*lHieSc (NRv) ^Si^'T'S) 

(S4) o ±$^mn(D^i^lht!^:L>i^>ltitl 

(Pe = PMv) (hf-SClchtlctO, 
-^fcJ:0ffi3l±l* (Mm) az/^^fi (^m) ^^^fr 
±^^{C:fel^T± 0 izm<U^o 

[0 0 8 2] tflfEx>S^>tti;^r (Pe) 

t^lBil^ai:^ (PRv) <hc^M7i)^e>^:-^ • v^ai^U- 

-^<Dlhtlf)^i^W-^n^^mzCVT<(D^^ (©K) Jt 
^^jg^^n^ (S5) o IP*>. T^hjUi?. N^lHlS 
W^^jn^=E—iS^ (v?ai:^U-^) . e *X>v5>, 
c^CVTA;t^> R V &:*:*PlgjRffl, Rcvt^CVT 

Rc^ffi^it (Zs /Zr) <ht-^<h. Tm=ATe, T 
m+Te— Tc, TRv = RcvtXTc, Nc=Rc 
vtXNRv. Nm= (1+A/A) Nc- (1/A) 
Ne<h3^j:^o X>>?>^^X5^:y y S 1 tl^T* 

-^) Sx>>^>(^tb:^ T e 

f)^^:/^^^'J^^(DmWcit\izm':5^^-i$^ h;ui7T 

om^^hji^Rx/^Bimm (mm) i^T^^^cte^ic, cvx 

[0 0 8 3] C:n^^^*na> Te = const. T 
in=c o n s t TS^rpT, CVTffi:^?h;l/^ (Tou 
t) ti, Tout= (Te±Tm) XRcvt<i:;^0. 
$fcNe = c o n s t . Nin=v a r i a b 1 eTfeo 
T. CVTltitl^m^ (Nou t) Nou t = (N 
e + A Nm) /R c v t ( 1 + A ) ^tj:^^ 

[0 0 8 4] Mtr. ±ffH^-i^ h;U^TmStX^-^lHl 

m-^n (S6) . |gHrtco«^«, ±fe;^v^^y:/s 3> 

^) i;b;;/^'aa^n^ (s?) « z.(Dm. mi sRzsmi 
7 tc^Tct 5 iz/^^y^^j^m^miz^.^o^^^^m-^it. 



(+PmMAX'-PmMAX ; M/GIBi&S 

0) . mi 6IC^-rJ:e>lC/N*^:/^U^mt^ffil'*^<7)^i: 

T^tgr^5f£«fGH(7)^ (0- PmMAX ; M/G|g 

[0 0 8 5] -^LT, ys e^^E— ^aJ:;'jf5Hn 

(hW^fUfc:®^. iS^S^J- (=Tm • Nm-PmMA 
X) mtM-^n (S8) , ^i§^S^^*i5^5(CX> 
s^>m^;P e7!f?fT;^c(rlS^^n (S9) . MtzcintrS 
'3'#X>i^>iie#'Y> h (Te. Ne) y&^*^^$n 

(SIO) . -^LT^-5^tH:tlv CVTC7)^-VJ:b^^*ja^ 
^n-^ (S 1 1) c IP-^. TTn=TmMAX. Nm=N 
e, Rc V t =Ne/NR vch^C^o 

[0 0 8 6] l^/t^-Xyj V H^^ft:Mtcai^ 

:^;Pe{^. ¥l^*fflS*[±S;^;^(c J: OR^f^fit (Te=- 

>^x:?^U-:^C0^ma^Mi:TJE(c:ti^-:i7<i:LTX> 
>^>a3:'j^ZvX h-r^dttCctO* CVTOA;^lHlK 
(=xyj^y I- H^-rr^gpai;(j[El^ ; ^i-UirlHJE) 

[Tc=Tm+Te = ATe+Te=Te (A + 

1) c A = 0. S^-r^i. Tc = l. 5Te] o 

3) (::TMSI5gicl^S-r^c:^^tpjtg-r^j5o[)-t'. cv 

\Z. CVTc^^^-VltRc V t ^^i^^-r-S^IWIP^fc, 

^H)f^tt^t'«^Lfc* ^17. *tPIM*ai;^M (TR 
V, NRv) ^^;^c'r:i<i:;Ji^Tf^-5o 
[0 0 8 7] -^LT. %ji&rJ^m^SP5i?&^®J55cL.T^^ 

[0 0 8 8] Oli-C, EI 2 0—^2 2IC«^oT, 018 

ti, ^"-ig:$:ii^fTt^^ (0iJAtf6 0-18 0 km/ 
h) T-atgL. x>>?>ttl:*W<hCVTA;^fifi;5^'B«£ 
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PMvm^W^n (SI 5) . ^\ZJ:>i^>iti:hP e^^ 

tmim^iht}izscT^<i:v\zm^'$n (s i 6) . 

^UTX>v>31K4^-r>h (Te. Ne) ^^^^i^tl 
^ (S 1 7) « dcOBS. X>>?>31S4^'f >h (Te. 
Ne) \t. mm^^^i^tlizm':^^^'D<^h:/)^'Dm&m 

mmmizra-DTmrn^n^ im^^^m) . 
'^)\^mimjkxs-mMip^mmti'rv^\z^y}^ :¥fs^*tB 

:;^^PRv (TRv, NRv) :^^JK^$n> :ztltcj:*9. 
CVT^^^-^-jt (Rc V t) ifi. Rc V t =Ne/NR V 
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